Effect of drug precursor in cell uptake and cytotoxicity of redox-responsive camptothecin nanomedicines.
Novel redox-responsive nanomedicines have been synthesized by conjugating camptothecin prodrugs ((pyridine-2-yldisulfanil)alkyl carbonate derivatives) to hybrid porous silica nanoparticles through disulfide bond. After disulfide reduction, camptothecin may be released by an intramolecular cyclization mechanism or by carbonate bond hydrolysis. Samples have been characterized by physico-chemical techniques, and stability and drug release in PBS and human serum have been determined. Moreover, cell uptake was studied by fluorescence microscopy and flow cytometry, whilst cytotoxic activity was validated by MTT test. Obtained results indicate that prodrug side chain carbon number (n=1,2,3) determines material hydrophobic properties and, as a consequence, its stability in aqueous medium. When n value increases, the negative surface charge decreases dramatically due to a shielding effect provoked by hydrophobic ligands, which promotes particle aggregation and favors cell internalization. Furthermore, the n value determines the type of products released and, subsequently, the cytotoxic activity. Full disulfide bridge reduction takes place in all cases, but quick delivery of the free drug by intramolecular cyclization is only possible with the shortest linker (n=1), whereas other nanomedicines only present slow discharge of camptothecin by carbonate hydrolysis. Overall, the drug precursor incorporated to the inorganic nanoplatform modulates both cell uptake rate and cytotoxicity according to the different functionalization.